SUMMARY Reflux oesophagitis may be accompanied by replacement of squamous epithelium by columnar epithelium (Barrett's oesophagus). The columnar epithelium may resemble either gastric or intestinal mucosa, though ultrastructural and histochemical studies indicate that the intestinal type does not necessarily resemble normal small intestine. Twenty-two malignant and 10 benign oesophageal specimens were examined histologicallyand by mucin histochemistry in an attempt to classify the various types of columnar epithelium. An incompletely differentiated variant of intestinal metaplasia secreting sulphomucins was associated with well but not poorly differentiated adenocarcinomas (p < 002; Fisher's exact test). Similar findings have been described in the stomach and incomplete intestinal metaplasia may be related to disorders of growth and differentiation described in other sites such as the colon. These observations may help in the interpretation of oesophageal biopsies, possibly permitting identification of patients at risk of developing oesophageal adenocarcinoma.
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It is generally accepted that adenocarcinoma of the oesophagus may arise from columnar epithelium of the distal oesophagus, acquired as a result of peptic reflux.1 It is also accepted that the columnar epithelium may either be gastric or intestinal in type,' though histochemical and ultrastructural studies suggest that this classification may be an oversimplification.2-4 This paper poses the following questions: can mucin histochemistry help to characterise oesophageal columnar epithelium? Do well differentiated adenocarcinomas frequently arise in intestinal-type epithelium as in the stomach?5-6 Is an incompletely differentiated variant of intestinal metaplasia secreting sulphomucins associated with well differentiated adenocarcinomas, as in the stomach?7 Can mucin histochemistry help in the interpretation of oesophageal biopsies and the identification of a high-risk group of patients?
Material and methods
The material included 22 surgical resections for adenocarcinoma of the oesophagus, one resection for a benign peptic stricture showing columnar epithelium, and nine benign biopsies taken at oesophagoscopy purporting to include ectopic Accepted for publication 4 February 1981 columnar epithelium. This material was collected from patients attending Westminster Hospital since 1948. Thirteen of the tumours arose near the gastrooesophageal junction, but were included in the study because the description and (if available) photograph indicated that the greater part of the lesion was contained within the oesophagus.
Serial sections were cut from each block and stained with haematoxylin and eosin, periodic acid-Schiff (PAS)-diastase (d), alcian blue (AB) pH 2-5 with PAS-d8 and high iron diamine (HID) with AB.9 The latter two combinations permitted distinction between acid and neutral and between sulpho-and sialomucins respectively.
Results
For the purposes of this study, tumours were divided into those with and without well differentiated areas. The latter resembled intestinal epithelium, since goblet cells secreting acid mucins and columnar cells with at least a partially developed brush border were represented. The columnar cells frequently differed from normal enterocytes however in showing mucin droplets in the apical cytoplasm ( Fig. 1 ). Welldifferentiated areas, including in particular the columnar cells, secreted mainly sulphomucins. Sialomucinsand neutral mucinswerethe predominant ated and IIB when sulphomucins predominated (Figs. 2 and 3) .
The incidence of all types of columnar epithelium bordering the well and poorly differentiated adenocarcinomas is given in the The precise nature of the intermediate cell is not known for certain. It is tempting to compare it with its namesake in the generative zone of normal intestinal epithelium.14 15 The intermediate or oligomucous cell as described in detail in the colon, is an immature "undecided" cell showing both absorptive and secretory features.15 It is probably able to differentiate ultimately into either an absorptive or a mucous cell.'4 Hyperplasia of intermediate cells occurs in a number of disorders of growth and differentiation in the colon including both adenomatous and metaplastic polyps'5 and transitional epithelium bordering colonic carcinomas'6 and a similar process could be operating in the incomplete intestinal metaplasias of the stomach and oesophagus. Clearly further detailed studies are needed to characterise this ubiquitous family of immature cells.
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